CHSIAIETHA2|sts|A] Ai] 28 Al] 2 2008 
Korean J Lab Med 2008; 28: 109-17 


DOI! 


10.3343/kjlm.2008.28.2.109 


Rhinovirus, Human Metapneumovirus, Coronavirus 428 $19 
Seeplex™ RV Detection 7]E2] 37} 


SSN - SSA PSH - SISS - BOIL 


SAILY MSO ZICHAA FISH 


Evaluation of Seeplex™ RV Detection Kit for Detecting Rhinovirus, Human Metapneumovirus, 


Heungsup Sung, M.D., Sook Ja 


and Coronavirus 


Park, M.T., Young Dae Woo, Ph.D., Byung Hoo Choi, M.T., and Mi-Na Kim, M.D. 


Department of Laboratory Medicine, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea 


Background : Direct antigen test (DAT) and culture are primary tests to diagnose infections by 
respiratory viruses, but are mainly available for the traditional viral pathogens such as respiratory 


syncytial virus (RSV), 
ries. The objective of 


influenza virus, parainfluenza virus (PIV), and adenovirus in clinical laborato- 


this study was to evaluate a multiplex reverse transcriptase-PCR method 


using Seeplex™ RV Detection kit (Seegene, Korea) for the detection of rhinovirus, coronavirus, and 


human metapneumov 


irus (AMPV). 


Methods : From Jan 


uary to May 2007, nasopharyngeal aspirates (NPAs) from pediatric patients 


negative for culture an 


d DAT of traditional viral pathogens were tested with Seeplex™. All the ampli- 


cons were directly sequenced and homology of the sequences was searched in the National Cen- 


ter for Biotechnology 


Information (NCBI) database. Patients’ medical records were reviewed for 


clinical and demographic features. 


Results : Forty-seven (26.4%) of 178 NPAs were positive: 18 rhinovirus, 15 hMPV, 4 RSV A, 3 coro- 


navirus OC43, 3 influenza virus A, 2 adenovirus, 1 coronavirus NL63, and 1 RSV B. Based on maxi- 


mum identity, each of 


the sequences indicating rhinovirus, NMPV, and coronavirus OC43 matched 


to the corresponding viruses with homology of 94-98%, 96-99%, and 98-100%, respectively. Seeplex™- 


positive patients were 


0-11 yr old with a male:female ratio of 1.5:1. Clinical diagnoses included 9 


pneumonia, 6 bronchiolitis, 2 cold, 1 asthma exacerbation for rhinovirus; 10 pneumonia, 4 bronchi- 


olitis, and 1 clinical sepsis for HPMV; and 1 pneumonia, 2 croup, and 1 cold for coronavirus. 


RSV, influenza virus, P 


Conclusions : Multiplex reverse transcriptase-PCR method using Seeplex™ RV Detection kit is a 
reliable test to detect rhinovirus, hMPV, and coronavirus. It may improve the diagnostic sensitivity for 


IV, and adenovirus. (Korean J Lab Med 2008;28:109-17) 
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l4A8 SH7] 42 Ants Pesto] Pao] Besta, a 
QI BOAT} FSO ee HAR Sa} ASS Hol tsa 
BE Ue boy AS SY] O87] Grol] AAI 41 
BR), SF7] AAS] Ael HpolejAs 41 

BH shrek Spo] Alek Bupo]zj~A 
ope} SYA et Sot4] ALB} U7 ZS S 
@ SAS AAoy]] Azlopo] Bed Uy] ASS op 
B7Io] te} ee] Bll] 2}0]7} QLOUt respiratory syncytial 
virus (RSV), influenza virus, parainfluenza virus (PIV), 


adenovirus °] #2 Wee Heec}[6-8), 4 Loe 7]= 


a 
fu 
mu 


fll 


AEA WT}. PeHcH 9} 201 


1. He 2 al 


20074 1844] 5274) 287] [$f 2= RSV, influenza 
virus, PIV, adenovirus 4]/8#at2l@2}e} oka Avyt -SAl oll 
Ne3 s4+ SF AA BS SI] Ma 2°} SAS WAOe 
SEAOG AAS 7ISS ZS] S}O4 F249] WAVES Wc. 
AMYAAAS MAAALHA] ALB-Sr 8] OL S-e1 

Zl 


3] 
aS} TAY Otol) ALBERT. 2-VAEAIAALSH waPA Ay 


oj] 27)2] Alo = Se Ael wpolejA7} Ze SS7] FES 
BOA + So] Ha27A, $7] CHS YE MER 
Hpo|EASO] Che]Z) 51 QITH9, 10]. Human metapneumovirus 
(hMPV)= 20011 43-0 = BAS] SSI] wpole]Ast Aofo]] 
Al HA o7|= BSL] Vel S 5-15%S 2}4]Ste}a1 HALE] 
Om[9], = A) 4H] ele] human rhinovirus (HRV) 
2} coronavirus (CoV) AA]2] FA FS}9} FY sp]E TY 
& Yo = rH, 12). Hey] Bd SS7] SS SARS Ho] 
Of A] ZS SHoF St Bpo]e|Ao] Ss-7} Wopgry, 


SB Hola ASek= AAVAAAS MSA AS 


rir mi 
be 


AQ) YpHo|cH3, 13], SHIGE LE MPA AS AIL 
AAS] UE HS 4 On, wgFo] et =I7}L} AIzZ10] Bho] 
AME Hpo|yAS Hg), MISHYS wojAs ys 
StU. USHA] AST + Yo} AAI YY] Chas were 


fr 


+ Qel4]. 4telk= hMPVA\S ola72) Ase) eet 
AE HO|AAS tu Agee aARHolUy wea Ay 
Hr} HAt SS HS WA] A8s}o] AlSsp] wpolej% 
FS Ads V9]. 53] SS7] FE wpoleyjAE 7a 
& Ha Fe] 74) wpolejAS SAlo] ASS BQ} B77] WH 
ol] CS AAA} Soha AsyelS (multiplex reverse transcrip— 
ase-PCR, multiplex RT-PCR) 444°] f-23}cH[6, 15, 16]. 
=o] A]= dual priming oligonucleotide (DPO)S °]-2-6}°} 
RSV A, RSV B, influenza virus A, influenza virus B, PIV 1, 
PIV 2, PIV 3, adenovirus, HRV, hMPV, CoV OC438, CoV 
229H/NL43 -& 13S2] SS7| Bpole]AS FAI multiplex 
RT-PCR&}7] 9$}8t Seeplex™ RV Detection 7]=(Seegene, 
Seoul, Korea)7} 7W2F=] ct{171. 

# of-Lo]A|= RSV, influenza virus, PIV, adenovirus 4] 
AVA HAA ES Solas Bes WAboe 
Seeplex™ RV Detection 7]E2] 21U+4] -9-2-43- 7} 8} 93}, 


my 
ny 
10k 


ok: £42 84] D3 DFA (Diagnostic Hybrids Inc,, Athens, 
OH, USA)S ALB SEAtt, Bho]eyA WSES Haq 200714 1-24 
o]+= Madin—Darby canine kidney (MDCK), LLC-MK2, 
HEp-2 AES, 20074 3944} R-Mix Too AIF4*(Diag— 
nostic Hybrids Inc.) A+23-Qc}, 


2. Multiplex RT-PCR 


Viral Gene-Spin, Viral DNA/RNA Extraction 7|E(Intron, 
Seoul, Korea)S Ab8-3}°4 3] ¢1=-921¢4 300 wLelA] 80 wLS] 
RNAS FS1Uct. 4 AAA AALS Sop] 4 7IE UY 
PUAEE 5 pLS A7 oA. Set RNA 8 pLS RevertAid 
First Strand cDNA Synthesis 7]E(Fermentas, Ontario, 
Canada)= cDNAS &93}o] 4S 437} 20 wL7t Sl] BR 
ath. Seeplex™ RV Detection 7]/E U|2] adenovirus, hMPV, 
CoV 229E/NL63, PIV 1%, 2%, 383 ASS Tet A AES in- 
fluenza virus A¥>} BY, RSV AY} BY, HRV, CoV 0C43 4 
2& Set B AE 420] ast PCR BSS A]Zo-ACt, PCR 
BES-AS 3 whe] cDNA, 4 wL2] 5x RV Primer, 3 pL2] 8- 
methoxypsoralen (8-MOP), 10 pL2] 2X Multiplex Master 
Mix® $ 20 uL7} FES dBc}, PCRS 94°C oA] 1542 BES 
94°C 302, 60°C 1.5%, 72°C 1.522] HbS-S 403] BR#6}Q 
RSA AF BSS 72°CHA] 10H AAA. SSE] 
BbS- ARS ethidium bromide} 0.5 L/mL 3] 2% agarose 
gellA| 417) S-S3}o] UF AS AS] SAHSo] VBS Waar 
FS SSI} Ao] A Aopgchat Wee wBal, 2 SSA] 


E A 7 Eo] S32] marker DNAS} 4] aLS}o] FHES-OCH. 


o 
Ts 

al 
; 


PCR 4H-2 GENCLEAN II 7]/E(Q-BIO gene, Carlsbad, 


Evaluation of Seeplex™ RV Detection Kit 


CA, USA) Aalst = Seeplex™ RV Detection 7]E°] ¥ 
Stel os Bho] e|A2] AlLA|= BigDye Terminator v3.0 
Cycle Sequencing Ready Reaction 7]E(Applied Biosys— 
tems, Foster City, CA, USA)S °}6}¢} ABI Prism 3100- 
Avant Genetic Analyzer (Applied Biosystems)A] 414] @ 
7) SRA SEACH, Zt 4741S NCBI] Basic Local Align— 
ment and Search Tool (BLAST, http://www.ncbi.nlm, 
nih. gov/blast/)= GenBank] SANS) Hho|e|ZA -AlZ} 7] 
AAs} vlalofto] AVS UAES HSpAch, wpoley~ 4-212} 9] 
A7AS Y2|=7} SS Hpole|Ast BE wWfamily) BE 4S 
(genus) SSS) upole]A AAS GenBankelA| 4} 
ClustalW (http://www.ebi.ac.uk/Tools/clustalw/index, 
htmlAl S7)ASS AAS, Molecular Evolutionary 


Genetics Analysis (MEGA 3, http://www.megasoftware. 
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1. HY 2S] Sa 


nin 


SHS Set 32399] Sho] 4774 At AEENWO, RSV, 
influenza virus, PIV, adenovirus 4/4321 4Ate} BORA AP 
Ay} ZZ} ATAAA,6*WIA 499 A\(10,3%), 54916, 790) 
STAAL 9%) 7} SIOAT. Wels] Hpole|A= RSV 264] 
(5.5%), influenza virus A 1644)\(8.4%), influenza virus B 
TAAN(L.5%), PIV 74A).5%), adenovirus 54 4)(1.0%) tt. 
2669 (82.4%) 2] 417 AA\(87.4%)%= 714) BA EF BAO] 
om, BAe AalS Alo]et = AA; 7he st 178da4lS 4 
Ayo= multiplex RT-PCR AlBorach. Az} 1089 (60,7 
%), AA} 703 (39,3%)°| YO, UO} 0,843.24, Ae 


net/) 2224 ]A| Neighbour-Joining HHH OF ASB yst 
Ale BAA), ol] Arszyers] Us 1y2 Tree 
View =224 (http: //taxonomy.zoology.gla.ac.uk/rod/ 
treeview. html] Aart. AreeBets] Alo] ARSE] Hho] 
AA B7)A/S2] GenBank accession number= +83} 2 
Th: DQ473498 (HRV), EF456706 (poliovirus 1), EU262658 
(coxsackievirus A16), X05690 (coxsackievirus B4), DQ- 
452074 (enterovirus 71), X92886 (echovirus 9); DQ0238127 
(hMPV), AF187152 (avian pneumovirus (APV C), D00850 
(APV A), Y14292 (APV B), D11128 (pneumonia virus of 
mice), NC001989 (bovine RSV), NCO01781 (human RSV); 
AY903460 (CoV OC43), DQ415914 (CoV HKU), NCO05831 
(CoV NL63), NC002645 (CoV 229), NC004718 (SARS 
CoV). 


z 
BL YR Ave] 1547 |Aeh aH BAF 130.6%), Se 
AoA} 2] BBLS. FS |] st Sexy} 2344(12,9%), SE] Bro 
B Wst BA} 8649 (48.3%), Wel F ZS7] Bfo] Byer 
SLAY} 68°9(38,.2%)] AC. 


2. Multiplex RT-PCR 2} 


ATQAl(26,4%)7+ multiplex RT-PCR 4°]@1004 | GLE 17} 
A) S72] BOAT 4Sz VC}. HRV 1874 4)](10.1%), hMPV 
= 15AAIN(8.4%), CoV OC43&- 34 A(1.7%), CoV 229E/NL63 
= 14A7} ASE|UcHTable 1). 4AQlAAb BL BASEAAT OM 
A] &AJ0]91=4], multiplex RT-PCRA] OFAle] 4-9 RSV 
AS 494A) (2.2%), influenza virus AB 344.7%), aden— 
ovirus 244) (1.1%), RSV BY 14A)(0.6%) StH(Table 1). RSV 
AJ} BSE SA FBS ZZ 8As 47Z Alo] RSV7} BYR 


Table 1. Clinical diagnoses of 47 patients positive for rhinovirus, human metapneumovirus, coronavirus, and other viruses by multi- 


plex reverse transcriptase PCR 


N of patients 
Respiratory viruses Total 
Pneumonia Bronchiolitis Croup Asthma exacerbation Clinical sepsis Common cold 

HRV 18 9 6 0 1 0 2 
hMPV 15 10 4 0 0 Al 0 
CoV OC43 3 1 0 1 0 0 1 
CoV NL63 0 0 1 0 0 0 
Others* 10 3 5 0 0) 2 0 
Total 47 23 15 2 1 3 3 


*Others included traditional viral pathogens such as respiratory syncytial virus, influenza virus, parainfluenza virus, and adenovirus. 
Abbreviations: HRV, rhinovirus; hMPV, human metapneumovirus; CoV, coronavirus. 
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Table 2. Similarities between the sequences of the respiratory viral isolates in this study and the archival sequences from the GenBank 


Size of target 


Sequence identity (%) Compared strains 


N of 


Viruses Target gene gene) saint based on . (GenBank accession 
maximum identity no.) 
Rhinovirus 5’ untranslated region 337 18 94-98 DQ316274, -277, -297 
DQ473498, -3508 
EF 186077 
AF542443 
AF108161, -173 
EFO77279 
hMPV Fusion protein 469 15 96-99 AY304362 
EF081369 
DQ023127, -131 
AY622381 
AY530094 
Coronavirus OC43 Membrane glycoprotein 231 3 99-100 AY903459, -460 
Coronavirus 229E/NL63 Spike protein 375 98 AY567487 
RSV A Fusion protein 273 4 98-100 AF512538 
DQ885231 
AY114149 
RSV B Fusion glycoprotein 391 98 AY526565 
Influenza A Segment 7 matrix protein 351 3 98 EF620022 
Adenovirus E2B DNA polymerase 534 2 99 AY339865 


Abbreviations: hMPV, human metapneumovirus; RSV, respiratory syncytial virus. 


Alo] Qoch, HAL BS AAA}, Seeplex™ RV Detection 7]/E 
= ©]2) multiplex RT-PCR 2] 414) 4A}4]7Hturnaround 
time) 427] A]/ZHhands-on time)< 212} 84]Z7b} 904LO] QICH. 


RT-PCR SROlWa 47 alo] SSARS BES] A7IAS 
& GenBank] Hal GABS oh 2242] Ses S| a7] 
S4ei wpoleA Fz = HQtH(Table 2), hMPV= 
SOA 382] St Bald C2 AAAS Alelelabe 
2} Hholej|A Hele APO|S| A7IAVSO] 100% YAlsh= BPE 
watt. 

HRV 4 AalS= 3£4) 7-412191 5 untranslated region 
AZ} 337 bp FS 2] A7|A1S°] GenBank] S33] HRV 
A714 SH} 94-98% 2 4\8+H51(Table 2), SOS HS UI 
ES 4°! poliovirus?] 47)/A/Sz} 62%2] Uz)ES WAch. 
HRV= -S BEANE SA} Ball G2 B7]A| S34 GeneBank 
o}] SS] HRV S77), HRV} A7IAS SA)E7} Se En- 
terovirus2| 47]A| Sa} ASIA BA Aw HRVS} 4S 

oO} UthFig, 1A), hMPV ofA) Gals IEA 7-414}! fusion 
protein +414} 469 bp 4492] 47]4]/4°] GenBankol] SS 


eo WE 


Te Zhzb 


hMPV @7]4) S35} 96-99% UA] e+ Aal(Table 2), +32 
APV C82] S7| 4S} 73%2] U4AES BAC} hMPVe |S 
AEWA BA AAA Ge 47|4|Ss} GenBank +52] 
hMPV 47), hMPV2} S72 UA4|e7} SS 
movirinae2] 47) Sz} APS vets] Al Az} hMPVS} 
ALS O|49tH(Fig, 1B), CoV OC43 OF AALS: 
glycoprotein --414} 231 bp 4 9]2] 47]A\4°] GenBank°l] 
SSE CoV 0043 B7/A/ SH} 99-100% 22] 5+9451(Table 
2), THe 2= CoV HKUS] 47/41 S3} 66%] YA|ES BYCH, 
GenBank®l] $=] CoV 0C48, CoV 229E, CoV NL63, CoV 
HKU, SARS CoV @7]4] 23} RT-PCROA] CoV 0C43 43 
olga spo] Se S188 Aewygesoe BA a 
wt CoV OC432} LES oF CH(Fig. 1C), CoV 229E/NL63 
adel LEAKE spike protein 7-44} 375 bp #H9 47/13 
°] GenBank°l]] S32] CoV NL63 S7]A| Sz} 98% WAlst+A 
iTable 2), F232 CoV 229E9} 67%2] UA|ES BBoOny 
GenBank®] $=] CoV 0C48, CoV 229E, CoV NL63, CoV 
HKU, SARS CoV @7]A|S3} APs gets] A Az CoV 
NL637} AS OF AUA(Fig. 1D), 

RSV A&, RSV BY, influenza virus, adenovirus 0FAl°] 


Qa AAA, G2 A7)1A/Ss} GenBank] ES=l A714 


Pneu- 


- membrane 
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Fig. 1. Phylogenetic analysis using Neighbour-Joining method showed a close relationship between the isolates of this study (A. Human 
rhinovirus [HRV] R1, B. Human metapneumovirus [hMPV] M1, C. Coronavirus [CoV] OC43 C1, D. CoV NL63 C4) and archival strains of 
corresponding viruses. Distances are presented as a number of substitutions per site (a scale of ‘0.1’ means 0.1 nucleotide substitution 


per site). 


Abbreviations: hARSV, human respiratory syncytial virus; DRSV, bovine respiratory syncytial virus; PVM, pneumonia virus of mice; APV, avian 


pneumovirus; SARS, severe acute respiratory syndrome. 


AfO] 2] UATE ZEZF 98-100%, 98%, 98%, 99%BCHTable 2), 


4. Multiplex RT-PCR QF StArS2| BUYS 


HRV G8 183 & AH= 8°9(44.4%), FAKE 109 (55.6%) 
Oo] On} L-0]2] SAR 1 4A QAS-AMAH. 11°39 61.1%) 
& 7|AASHS 7}Z4)51 APO, 9°950,0%)& AA, 6333.3 
OW) B83 ANZBAS, 230A1L1%M)2 AE AE, 196.6%)2 
AAO] AAs es zicpabo}e} glo] w]e Sz} S ae gIo] 

o] Bye ABOu] Alat-s HBO] 3g, ACHARYA Bo] 1 
Ho]AIcKTable 1), 

hMPV Ay Si} 153 S SA*HE 11°9(73,3%), ZHE 49 
(22.2%)°| BO UYo]2| SIS L4A(GHS-7TANS. 99 
(60,0%)-& 7|A|ZISES 7EA|TL 919127} 109 (66.7%) FS, 
ABS SA ANZEIGE, 136.792 Ws WeSos Ae 
gktH(Table 1), hMPV7} A#=l B84} S Ata wo] SQ 
SIAR Bet. 


Qtt}. CoV NL63 ey 
(Table 1), CoV7} AS 
aaact. 

RSV AG HE BSS] Hele] SYS WE 2A] uRto|yon), 
4Q2 SA) AZ| 9, LHS Bees ze Influen— 
za virus7} #22] 39 S 282 Ws] WSeSoe, 192 F 
Boe acrarett}, Adenovirus7} Hye] 29 4 192 We, 
UAZ) 192 B49 Al7 AAG l= AteettH(Table 1). 


SALE 34] Oo ABO R aehalghe 
al BA} S AltA eo] SYS ge 


i @ 

RT-PCRIA| Se Ates B71NS EA Aa 7 
GenBanko] 63) Ho|e]A S7]A4] S54} 94-100%2] 3 
AES HQ, ASIA o= Hy wpoje|Ao} FH 
404A] Seegene RV Detection 7|E2] 3 Axe} 
AAA. OS HoleyyA7} Hele] 47Y] Behe U4 
2 TFA aL case hMPV$} CoV el Sx 


| 


rhN 
2 


2, 


tlo 


do eu 


r 


a 


x 
ppd 
as 


Bas 


CoV 0043 Bg BAb 3B& BE Pols Ue] Wes 47a 
oA] CNB YO, 22 Ha, Se, AE Ago = Aa 


27 GOV) OVS Hho] A7} 


Roe ao 919i}, RT-PCR BY oe 
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Q] Hpole|A7} ABs A SEAHeS] wVSolUy S74] 
BAS SH DAE 249} 7he7d-& wha atok SHL19]. hMPV 
Ao|Se 84 Ake SEARS] Y7]A1S0] AZ 100% YAls} 
Aol] Set Hs Zhe wae B27} Baaleh, 
AA LS AYA S op] = AHO] IAEA ShoH A] A 
a1 hMPV] Het 2)4eteaaArSh BASRA ARE QF] °F 
hMPV #422 BtAa Sasol] Ae AB), pe} 
A| HRV, hMPV, coronavirus 74°] Het Seeplex™ RV 
Detection GARH2] ZIG SO]E= 100%8C}, Multiplex RT- 
PCRY] 5°] 3= WHO] 7heet SE7] wpole|Aol] qaAte 
AASAAAS WS AARS 712 BZ], wok] 7 be 
at SS7| Hpole|Ao] Ha AE AES A) A]S UY RT-PCR 
SABINA S7ASHAS Sey B7RACHIG, 20]. 7F2] 
351A] multiplex RT-PCR2] So] Horas pe} 41 4e} 
DAS 71222 96-99%, HY RT-PCRS 7|#L= 96 

100%, 7INABAS 71ELE 94% WALE]o] RT-PCRS] 
BojlEk i? 9+-3-ArH16, 20]. Seeplex™ RV Detection 
FET OSSERASMAS AGS Bop WAS} So] 
ES TAS + Bhs Ore AVAAt 18-25 bp] 5 3S, 57H 
2] deoxyinosine2 = 44S] ‘linker’ 449], 6-12 bp2| 3 F 
$e A] HHOE HEC] QA), AALS US HME 
Hpo]e|A 41229] ASS Szlopy, Bre J HSE Hpolzy 


4 So] SHUNgo lo} 4+ eal] BH DPO 71S ol Gh 


we de 


SK oe 
yy 
» 
bo 


a 
1 
x2 


x 
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3} += Qc} RSVSt influenza virus2] A] 4y Ble 7} CHS at 
YU a-roy] Hla Saks Ale Aa] 24] 71Zb°] |S 274) Hho] 
BAS Sl -Y7]2l 11 S39} 12M] A]=] Alo] 7G ZA 
8 Ale 98, HRVE A= HS9| H2 Aelo]A| 
of SS], AYoR B AAA Sho] Ae spl|= Te 
Hod + gBrpat WeyAy QIcH26, 27]. B A-feo|A|= HRV 
3 3S 13611%)°) 7]AASS 7A BOAT Sp] 
= BAS] WET} SHS Aolty, hMPV e¥o|Ya Sr S 
90% O}4t°] 7] THOME, oe YAS] SAAt Sto] 
Alst S25 °] UY ASA7] GES + eh. S2/NF Oo] AS] SY 
BUA S77) AEA Ao S42] 4,7-15.7%]]A] HMPV7} 
#2] =}°][10, 28, 29], hMPVE 2°} o}7|= ao] =a Bel 
YW Aloe Bra, CoV AE SAKE 2.2% 2b) 6}o] St 
7 AA 2OfS| 1.6%, GY SS7] ASE LFS] 1.7-5,0%F] 
A) BEJE|MT HS aU] HLS} AP S}THILO, 25, 30]. CoV2] #1 
E7t SZ4e OA 235} AVIS FEISS OS 4 
Ho] Qh= SpA CoV A#°] BRS}, CoV HA] Ast 
7|Z9] SY] LOA NLG3} 2st Alo] BSG] Hla BA 
Soe 43 S 349°] OC438NS Peo =4 RT-PCR 4 
At SS7| HpoaIA PSS] Asha] HA] ESo] HS 


ro 


lo 


le} 
OF 


Alzre+Si7] WALO|HHLA7, 21). ©] Alas!) Het THE BPA Ee 
ABA ZO] 10 copies/mL= 7]£2} multiplex RT-PCR 4 
AHS] ASsot7letel 50-250 copies/mL] 4]e} F] -9-4=st 
MAES BAcH., 19, 21], HRVEt CoV ZIctot= woFHo 
$0]8}4] Qa, hMPV 4lttelk= RT-PCR] SESH! O]7] wh 
TH22-24] |S HolyAS SAO] Wetspa Sole] AS 
SHE Seeplex™ RV Detection 7JEE ZS7) H}polaya 2d 
o Sabet ARKO] e}a2 Seep acy, 

RSV, influenza virus, PIV, adenovirus =2] 21474 
Ayo} BORAA SI Ol SEA; S 20,8%°HA] multiplex RT-PCR 
¥Jo], S]e] HRV, hMPV, CoV7} 4SE\US2 aNFo] S FI 
HRV, hMPV, CoV7} 2°} S87] 2t2] $2et gel Hpo]e| 
AGS SF UM, B APA] lS HpolejA7} BS AS 
© Hz) =}9)=q], RSV, influenza virus, PIV, adenovirus 
of} st 2Ae2I SB ATSt MEAT S-dolae AaNES qAbe 
= 7) Wels Be, Sedas Huge 71s At 
S10, 21, 25)ol 4l4e°] & a RSV, influenza virus, PIV, 


adenovirus 3 AalolA, SStS°] USS 7heAS aya 


o| ‘i AlIS 84 Yad. aes 
B, |S wpolejAw 44 Qasp] GSS + Ge multiplex 
RT-PCR @APHo] 4-99 ow webs} gu 


AALS} BASE AAPOIAL GE FO] L0G A(5.6%) 4] RT- 
PCR= RSV, influenza virus, adenovirus S°] @#=|°, 
RT-PCR°] SAGA BSAA Ble Ve7} Fes Al 
O@ SAE|IT RSV7} RT-PCRYLS ASE 544] S14 
A= RSV7} WES 2] 8S Fe Aalst Aalelel HRAAVT S 
AJolMa OFAE Hpole|~A 7} BAU, SB] Abs] Z7+ 
SHA] RBA, AAl BS FS S BpO|AA7} SQ7] WE 
Y 7heto] Uc). 41S aALS} wSRAAR= Gallo] Siz, 
Aalo| Wal AIZE, BAlS] A, BS BA, -EBell ARSSOH= ASF, 
O}-B ES AEF “Sol The} VEO] 2}°]7} YIFH20]. RT-PCR 
2] Alo Zale] Siz, Gale] aA AZT Sel] SSS 42! 
Ur, Zea Ay HC SAECHe Adal Beko] Sop7] We 
o] WAE7} EF SS = QeHBL. o]41 Haley Ay 4742] Hho] ze] 
Ao] St ZA AALS BSRaAT, multiplex RT-PCR 
OFJS°] ZZ 28.4%, 36.2%, 44.9%. RT-PCRY] WET} 
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7\4t 2955710], MultiCode-PLx4-& 37 --& Wy] ayoky atch 
influenza virus AS © Yo] ABo}7Uy 414) 419] WIZE} S 
QUE 517} QITH{20, 32], $3] RT-PCR& Hpo]e]2 wS 7] 
Zlo] Bat wseFo] AS Aelojuy Sto] AlrEl F 8o] zt 


OPA] U2] BHo|YA Aso] Fe] S == gecH133], 20074 
Ul CAPABLE Abe ot A ZAfoAl SB7] wpolayjA 


au 
lead 
> 


BRe 3179 712 S BH Holes AAI LAAS 


ah 
ALA 

ALAoR= 7|24°] 58.1% 74 SSL, RT-PCR» HAA RS 
ALAJSHE 7/340] ZZ} 41,9%3. RT-PCR2] ©] 2-0] woFgat 
ob Hes GS = WHT], TeUy RT-PCRE GA ABAZL 
o] SAAAbec Aart APA] Blo] S7IAVS Ho]7} VS Wf 
We HS + Won, ABS S87] HoleyAS Gee +> 
= MORE AAI HSAAS Sls] Hallet SE 
Ba31). 


Cee) et aAtee] EY oS Age a] at 
ARAZEH 7] AZO] SRS QA} Sch, 3 RV 
Detection 7|E 4A] GAt 2 2A)Z1} +7] AlZt°] 2424 8A) 
Zt 90% 
ic assay (Nanogen, San Diego, CA, USA), ResPlex II assay 
(Genaco Biomedical Products, Inc., Huntsville, AL, USA), 


MultiCode-PLx respiratory virus panel (EraGen Bio- 


Al =! NGEN respiratory virus analyte—specif— 


sciences, Madison, WI, USA), ID-Tag respiratory viral 
= oS A} 
#£5}=] multiplex RT-PCR GAFHS°] 414] AAb ABATE 
A-9AIZE, 27] AES: 50-70 BES Aol) wlaH ZI) Belch, 

16, 20, 32]. (= PCR S24HES ASs-eq] 4E41el 417] 
VS ABS] WOR WMEAE A719592) 949} 
Heol ge AH7} Beo}z| Brh= Ao] FA] S 
RE the AZ] 7} SAS HES Seroe Gas + YI 


deae Ga WA aateaaiclst 471 AR 


panel (Tm Bioscience Corp., Toronto, Canada) “= 


Sy 
Hi 
iu 


S¢l 
tiplex RT-PCRY& 4ZIEVAATO} 28871 | eat NES a aes} 
= DAES Se ZIG Alero] ASE EE ALS} Sa] oO] @ 
APES S| VA BAT BA BDV} AACS o|Folal 
ya7t ac. 

AxzA © F Seeplex™ RV Detection 7/EE HRV, hMPV, 
CoV ABS Het AlZ]S GSE AAP HO]WS1, RSV, influenza 
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> 


virus, adenovirus #29 WHES EU -F Age Loh St 
AHA] HRV, hMPV, CoV “s°] S87] FHS] SA Uelat 
OF EI SE] vpole|Ae} Fy] O]S Bpoje4]AMA] AS 
3} == Y= Seeplex™ RV Detection 7]E7} 237] GA 2 
ol] eet AOe Beach, 

2 

HHA: Cb AAPA) @E7] Bhole|AqAlo] 4aeela 
A}S} HOFAALS UA4}4o2= O}26}4)95, respiratory syncy— 
tial virus (RSV), influenza virus, parainfluenza virus (PIV), 
adenovirus “S-Ot = etE]O] Qth, = APA $19] AES 
°] SS7] BpoleJAHTt O}-]e} rhinovirus, coronavirus, 
human metapneumovirus (hMPV)2] 44-& $]i] Seeplex™ 
RV Detection 7|E(Seegene, Seoul, Korea)S A-2-3t S34 
AIA} SU BAAAEES (multiplex reverse transcriptase-PCR, 
multiplex RT-PCR) @APH2] 414A 4-24 7 SF ATH. 

BHY : 20074 14444] 5474] RSV, influenza virus, PIV, 
adenovirus] Het 4AaeaAtet HSAAVT Bolas 
17872] 4B) O1F-S914-S Seeplex™ RV Detection 7IEZ 4 
AtS}ACt. Seeplex™ RV Detection 7] EA] 0h] BEARS 
& AA AZJAS 24 46}9). 25) National Center for Biotech— 
nology Information (NCBI) Sele Ho|Ae1A) 7 FART 
AAS AMsoact, S42] HAPVHLE AAP] SOA] 
ASST, 

AD} : 474 A](26,4%)7} 94°] 9.2-F] rhinovirus 1844], 
hMPV 1544], RSV AW 444], coronavirus 0C43 344, 
influenza virus AW 344], adenovirus 244], coronavirus 
NL63 144], RSV BY 144] £°]2tt. Rhinovirus, hMPV, 
coronavirus OC432] A7|AS2 7|}F= Bale) ypoje|A=Fe} 
ZZ} 94-98%, 96-99%, 98-100% YA]S-9IC, Seeplex™ RV 
Detection 7]ES 4+26}°] multiplex RT-PCRW C= oF] 
Qe SSS] MOE O-1IA SO, BEBE 15:19]/8ch. 
Rhinovirus $4°|9a S4K= FA 98, AZIZAIS 6B, 4 
NEF 29, AAS Ba HS} 19°] oF] hMPV Syo|aal 
Se FE 108, A7AAIS 43, W244 HSS 19°]As, 
coronavirus Y¥9o|a B4h= Ae 19, te 23, AES 
19°] act. 

HE : Seeplex’™ RV Detection 7/ES A}! multiplex 
RT-PCR rhinovirus, hMPV, coronavirus 43-2 ?]et 
Algjer Get AARHO|oF}, RSV, influenza virus, PIV, 
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adenovirus -5°]] 2} S27] 432] ZVtol QLO]A] BYQRAA, 
fe) 


214] QA} UES eel $ LS Wow Webs ic, 


©] A54S 94] Seeplex!™ RV Detection 7/ES Alea] + 
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